Frequency modulations in the perch coos of collared doves, Streptopelia decaocto, affected the responses of territorial males. In this study we used playback experiments to reveal the impact of absolute and relative aspects of the frequency modulations on this responsiveness. Modulated coos always led to stronger responses compared with unmodulated coos, irrespective of the size of the frequency modulation, except when they contained frequencies outside the natural range. We found an optimum for the size of the frequency modulation, with the strongest responses to coos containing frequency modulations of 75-108 Hz, even though higher modulations are still within the species-specific range. The selective responsiveness shows that territorial males are perceptually tuned to the species-specific frequency range and to the species-specific frequency modulation size. This allows a delineation of the optimal acoustic design of the territorial signal, based on the responsiveness of the receiver.
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Vocalizations are used as an assessment signal in agonistic interactions in several animal species. Acoustic signalling may lead to reduced expenditure of both energy and time in otherwise escalating conflicts. Information on strength, fighting ability, or dominance may be conveyed by display rate, as in roaring red deer, Cervus elaphus (Clutton-Brock & Albon 1979) , or by display quality such as frequency characteristics of the deep croaks in toads, Bufo bufo (Davies & Halliday 1978) . Frequency-related assessment signals have also been found for birds: lowfrequency calls indicate good body condition in male partridges, Perdix perdix (Beani & Dessi-Fulgheri 1995) , and high-frequency crows indicate dominance in roosters, Gallus gallus domesticus (Leonard & Horn 1995) . Assessment requires a relation between signal variation and qualities of the sender, but also assumes that receivers are sensitive to meaningful parameters. Although several studies have demonstrated that receivers differentiate between signals and respond more strongly to one than to another, systematic studies on the finer tuning of sensitivity to particular aspects of signals are rare. Yet, such studies may indicate whether variation in the message encoded in assessment signals is matched by their perceptual impact. They may reveal whether the maximum sensitivities are found for signals within the natural range, thus providing insight into the nature of the selection pressure on the signal. We examined the tuning of the sensitivity for various frequency parameters in the perch coo of the collared dove, Streptopelia decaocto.
The perch coos, one of the three types of coos that the majority of dove species produce, are used for territorial advertisement. The acoustic characteristics of the perch coos of the various Streptopelia dove species differ most strongly in temporal features (Slabbekoorn et al., in press ). The frequency range used is relatively small, and the moderate interspecific divergence in frequency use may be due to their relatively simple syrinx structure (Ballintijn et al. 1995) , which seems capable of only limited variations in frequency. Intraspecific variation in aspects of frequency conveys a meaningful message in territorial signalling in this species (Gürtler 1973; Slabbekoorn & ten Cate 1996 , 1997 . The males produce three-element coos of a relatively low frequency, varying within a relatively narrow bandwidth. The elements can occur in two discrete variants with respect to their frequency, which we refer to as 'unmodulated' and 'modulated' (see Fig. 1 ). An unmodulated element shows a slight frequency increase at the start, and a slight decrease in frequency again towards the end. A modulated element is similar but contains a discrete frequency increase at the beginning which may increase the frequency bandwidth considerably. The first part of the
